Ligand-induced changes in the conformation of 3-isopropylmalate dehydrogenase from Thermus thermophilus.
The structures of 3-isopropylmalate dehydrogenase (IPMDH) from Thermus thermophilus in complexes with its substrate, cofactor, and a cofactor analog were investigated by X-ray diffraction in a crystalline state and by small-angle X-ray scattering (SAXS) in solution. The structures at 2.8 A resolution of the complexes with the substrate, 3-isopropylmalate (IPM), and with an analog of NAD, ADP-ribose, were both very close to the structure of the free enzyme, which adopts an open conformation. However, the binding of a ligand induced a small conformational change near the binding site. This result contrasts with results for NADP(+)-bound and isocitrate-bound isocitrate dehydrogenase (ICDH) from Escherichia coli, which adopts a closed conformation. The SAXS analysis in solution clearly showed that IPMDH without a ligand adopts two distinct intermediate conformations, between the open and closed states, upon binding of NADH and IPM respectively, and adopts a fully closed conformation when in a ternary complex with NADH and IPM together.